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Abstract
This paper analyzes the convex adjustment cost of capital adjustments. The theoretical model is
a dynamic programming model which this analysis numerically solves. Capital adjustments expected
by the theoretical model are then compared with observed adjustments to estimate the convex adjust-
ment cost. The estimation methods are the Methods of Moments for point estimates and the bootstrap
method for standard errors. This analysis’ estimate is less than estimates based on q theory but greater
than estimates based on the Euler equation. In addition, this analysis shows that the adjustment cost
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????? ????? ????? ?????
1980 10 10 2,484.4 2 27.4
1981 11 11 2,294.9 0
1982 12 12 1,606.7 2 58.5
1983 12 11 1,281.9 0
1984 14 13 1,567.5 1 3,354.4
1985 16 16 1,844.6 3 3,980.2
1986 18 18 2,179.4 1 428.7
1987 17 17 1,932.1 5 715.3
1988 17 17 1,949.1 4 423.4
1989 16 16 2,840.6 4 2,510.3
1990 16 16 3,372.4 3 1,109.8
1991 16 16 3,558.4 4 558.1
1992 16 15 3,281.8 3 265.9
1993 19 19 2,733.3 3 251.8
1994 20 20 3,106.0 7 175.9
1995 20 20 3,416.0 5 179.8
1996 22 22 3,902.8 7 197.5
1997 21 21 4,340.5 7 528.1
1998 19 19 5,422.5 9 397.3
1999 20 20 5,314.3 9 1,688.3
2000 19 19 5,337.5 7 1,483.5
2001 19 19 4,934.9 10 486.6
2002 19 19 5,587.2 6 227.3
2003 18 18 5,834.4 4 ?8.1
2004 19 19 6,016.3 6 34.2
2005 19 19 6,307.8 8 195.6
2006 19 19 6,924.7 5 372.8
2007 18 18 6,021.0 7 455.7
2008 16 16 5,813.2 4 470.9
2009 16 16 3,718.6 6 339.3
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Ticker NAICS ??? ????
1 DDAIF 33611 5.007 0.741
2 F 33611 5.586 0.638
3 FIATY 33611 4.809 0.477
4 FSS 33612 2.411 0.510
5 GM 33611 5.745 0.373
6 HMC 33611 4.571 0.708
7 NAV 33612 3.438 1.028
8 NSANY 33611 4.908 0.455
9 OSK 33612 2.677 1.154
10 PCAR 33612 3.683 0.738
11 SPAR 33612 1.386 0.627
12 TM 33611 5.476 0.354
13 VOLVY 33612 4.145 0.861
Remark: NAICS 33611 − Automobile and Light Duty Motor Vehicle Manufacturing
NAICS 33612 − Heavy Duty Truck Manufacturing
?b??????? Z ?????????
??? ??? ??? ??? ??? ???
? 1????? 27 0.2018 0.1858 0.0287 0.3374
? 2? 27 0.4685 0.4571 0.3449 0.5650
? 3? 27 0.6806 0.6878 0.5669 0.8246
? 4? 28 0.9426 0.9764 0.8538 1.1401
? 5? 27 1.2532 1.2700 1.1460 1.4240
? 6? 27 1.5632 1.5650 1.4408 1.7561
? 7? 28 1.9572 1.9481 1.7773 2.1450
? 8? 27 2.4298 2.4185 2.1487 2.6482
? 9? 27 3.1922 3.2056 2.6815 3.7916
? 10????? 28 4.3985 5.2425 3.8011 15.5282











??? 1 2 3 4 5 6 7 8 9 10 ??
?
?
? 1? 10 8 5 1 1 1 1 27
? 2? 9 3 8 2 1 3 26
? 3? 1 6 2 10 3 2 1 25
? 4? 2 3 6 7 6 2 1 27
? 5? 1 2 2 2 8 5 4 1 25
? 6? 2 1 2 4 3 5 5 2 24
? 7? 2 1 2 1 5 2 4 7 3 1 28
? 8? 3 1 2 5 5 7 3 26
? 9? 1 1 2 4 12 5 25
? 10? 1 2 1 1 1 3 18 27
?? 26 23 25 26 26 26 26 27 27 28 260
?d???????????
0.5012 0.2422 0.0858 0.0184 0.0287 0.0389 0.0374 0.0285 0.0000 0.0189
0.2422 0.3066 0.2457 0.0863 0.0502 0.0433 0.0197 0.0000 0.0000 0.0000
0.0858 0.2457 0.1389 0.2387 0.0786 0.0774 0.0476 0.0588 0.0000 0.0285
0.0184 0.0863 0.2387 0.1692 0.1543 0.1721 0.0563 0.0476 0.0197 0.0374
0.0287 0.0502 0.0786 0.1543 0.1134 0.2371 0.1721 0.0774 0.0493 0.0389
0.0389 0.0493 0.0774 0.1721 0.2371 0.1134 0.1547 0.0786 0.0502 0.0287
0.0374 0.0197 0.0476 0.0563 0.1721 0.1543 0.1692 0.2387 0.0863 0.0184
0.0285 0.0000 0.0588 0.0476 0.0774 0.0786 0.2387 0.1389 0.2457 0.0858
0.0000 0.0000 0.0000 0.0197 0.0493 0.0502 0.0863 0.2457 0.3066 0.2422










































Mean Median Minimum Maximum
????R? 69,321.3 55,355.0 283.377 203,517.9
????????? 9,382.3 4,084.6 11.476 39,472.3
???????K? 23,969.6 11,491.9 24.557 82,826.0
1990???? 2010?????? 273?2000???
Mean Median Minimum Maximum
????R? 66,302.4 52,318.6 70.162 247,023.6
????????? 7,566.4 3,351.1 ?4,038.167 40,174.3






??? ??? ???? ???? ????
?R? ?wL? ?qM? ?R?qM? ?wL/R? ?qM/R?
1992 159,859,700 11,869,200 110,916,400 48,903,300 0.07425 0.69384
1997 220,052,857 13,022,700 147,707,890 72,574,976 0.05918 0.67124
2002 243,883,598 14,546,225 171,132,545 72,686,381 0.05964 0.70170




1992?SIC3711?Motor Vehicles and Passenger Car Bodies??
SIC3713?Truck and Bus Bodies??
SIC3715?Truck Trailers?












calculate mean and variance
of expected rate ( y )
calculate reward function
Secant method:








var( y ) ≈ var( y)
mean( y ) ≈ mean( y)
Value function iterations:
Policy function K '(K, Z )
generate bootstrap
sample of size N
calculate mean and variance
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???????????????????????????????????????????
?? 8.85??????? 160,238??????????????? 6.71??????? 92,257?
????????????? 1,024??????????????????????????
?value function iteration???? 260????????? 50??? 100????????????
?3???????????????????? 2,048???????? 18.8GFLOPS?????
??????????????????? Fortran???????????? Open Multi-
Processing??? OpenMP??????????????????Message Passing Interface??
?MPI??????????????? 4??? 1?????????? 512????????
????????????????????????????????????????????
??????????????????? 4????????????????????????
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??? 0.1602 0.1601 0.0775
?? 0.0463 0.0467 0.0627
?? 2.0544 0.5068 0.4663
?? 14.1066 2.4683 2.5059
????????? 0.2458 0.2402
?? N?260?B?512
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Wharton Research Data Services (WRDS) was used in preparing this analysis. This service and the data
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